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I. TIITROLUCTIO

A. Long-Range Panning

Over a period of the past decade or so, administrators and

trustees of American higher education have been placing increasing emphasis

on the need for long-range planning. Colleges and universities have tra-

ditionally been proponents and sources of change, though they have tended

to be slow to ehax.ge their own organizations, their major programs, and

"Peft-All
.

olru.L.1 affairs.

The observation that our institutions of higher education find

themselves the focus of many pressures, demands, and constraints is so

common as to seem almost trite. Yet, if they are to succeed in their

mission, it will be necessary for the administrative leadership to develop

the understanding and techniques adequate for dealing with the complexity

of the institutions for which they are responsible. Long-range planning

has been widely acclaimed as an administrative approach to the problems of

colleges and universities.

Long-range planning is the effort of an institution to give

direction and establish control over its own future. It consists of the

establishment of educational objectives within a rational philosophy, the

design of activities and programs to meet the stated objectives, the

organization and allocation of available resources to implement the pro-

grams, and the analysis of the results in terms of the objectives.

The considerations mentioned above are the most crucial aspects

of the planning process. Yet the sheer drudgery of assembling, processing,

and analyzing large quantities of data frequently reduces the effective-

ness of the individuals engaged in planning.

B. The Simulation Tool

With the development of the electronic computer, a new technique,

simulation, has evolved as a practical aid to planning. Simulation is

dependent ilpon mathematics, and the construction of a mathematical model,

to represent an organization's functiona. The representation is based

upon experience and observation, and consists of the assignment of quanti-

tati-vc: values and relationships to the elements which make up the organiza-

tion.
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The simulation technique can be used to experiment with virtually

all organizational factors, and provides, by analysis of varicus experiments

with the model, a means for determining the "best" course of action to

follow.

The Higher Education Long-Range Planning (HELP) program developed

by Midwest Research Institute enables the Administrator-Planner to calculate,

or simulate, quickly and accurately, the probable effects of various courses

of action. With the use of the program, college and university officers

may construct a mathematical model of their institution, simulate

behavior over a 10-year period under various hypothesized conditions, and

arrive at policy decisions which are more likely to achieve the desired

witnin the anticipated resources.

II. THE PLANNING APPROACH

The general planning approach is outlined in terms of the steps

shown in Figure 1. Each of the steps is important in the development of a

long-range plan, and the evaluation of the plan's operation through time.

The first step, philosophy, deals with the "why" questions

associated with an educational institution. The second step, objectives,

deals with the "what" type questions. The third step, programs, deals with

"how" activities will be conducted to achieve the objectives, and the

fourth step, resources, involves the "with what", concerning allocation of

personnel, facilities, funds, and time.

The HELP program is a tool which indicates the probable effects

of program and resource decisions. For example, if the programs have been

designed solely in light of the philosophy and objectives without considering

the probable limitation of resources, it is likely that the first model

"run" =Rill indicate that it will not be feasible to proceed exactly as

planned. A review of the available resources may make it necessary to

replan some or all of the programs, or even to re-examine some of the objec-

tives.

The procedure of establishing objectives, planning programs, and

allocating resources may have to be repeated a number of times before the

desired or acceptable objectives can be accomplished within the identifiable

resource limitations.

Once a satisfactory and workable plan has been developed, it

becomes the guide for implementation. The decisions relating to the faculty,

facilities, equipment, funds, and time can be made with some assurance that

their effect on the total program of the institution will be positive.
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The plan also becomes the guide for analysis of the processes of

implementation and results. This analysis provides the basis for evaluation,

and the possible i-N.-c.xanllation of the philosophy, objectives, and programs.

As new information is made available, trends are identified, changes in

program goals are noterl and the data can be readily input to the planning

model and the effects determined. Thus, the planning process of continual

examination and evaluation of the whole enterprise is enhanced by the plan-

ning model program capability.

III. DESIGN AND USE OF THE HELP PROGRAM MODEL

A. The Planning Tool

The HELP program when combined with specific information relating

to an institution becomes a planning model. The following factors are

important considerations which are implicit in the developm It of the model:

1. Data about the detailed characteristics of the

organization are available.

2. The known and assumed facts concerning the organiza-

tion have interrelationships which influence the

institution's operation through time.

3. The ability to accurately assess the totality of all

the relationships between parts is less reliable

than knowledge of the parts individually.

4. The construction of a model, and observation of the

interplay of the factors contained within it, provides

greater understanding of the organization's operation.

5. The results need not be perfect to be beneficial.

As the model builder begins to construct the model, he should

keep these considerations in mind. Also, as brought out above, he should

direct his efforts to the objectives of the institution. The final value

to be derived from the model can be no greater than the value of those

objectives or goals. The choice of significant objectives depends on the

builder's knowledge concerning his institution, and on his ability 1;,:,

relate that knowledge to causes and effects. Once the objectives have

been specified, the next step is to design the structure and detail of the

model. This is accomplished by selecting system boundaries identifying

the items to be contained within the model, choosing interacting variables,

and selecting values for parameters. The system boundaries must be related

4



the objectives lef.nj souc.ht. The items must be the elements of which

tne institution is combrised. The interacting variables must reflect the

relationship of the interconnected institutional elements. The parameter

values must be set at realistic levels which can be associated with the

elements.

Details of HELP Program Techniques

Once the model builder has identified each item to be included

in the planning model by both line number and name, he has a selection of

seven methods for representing the characteristics of the item.

The most simple method is to insert the data for each of the 10

years of projection. This is useful for cases in which the item is not

reported for some years, for irregular data, or cases in which specific

data are available.

The second method is to insert the base data, then indicate that

the value of that line is to be increased (or decreased) by a given percent

each year. The line will be compounded, each yarly value being the given

percentage above (or below) the previous year. This method is useful to

forecast such items as salaries or other costs affected by inflation.

The third method is to insert the base data, then indicate a

constant amount of increase (or decrease) for each year. The line will be

computed, each yearly value being the constant value above (or below) the

previous year. The base data are optional: zero is assumed if no data

are inserted.

The fourth method lets the builder insert a goal value, and specify

the year (relative to the planning horizon), in which the goal is to be

reached. The base data are optional; the goal value can be either greater

or less than the base figures. If the goal value is specified for earlier

than the 10th year, the goal level will be held for the remainder of the

10 years.

The above four methods are called horizontal calculations, since

they involve only the line oa which data are inserted. The three remaining

methods involve interline relationships.

The fifth method permits a line to be generated as the sum of

other specified lines. This method provides a capability for subtotaling

or totaling as needed.
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The sixth method provides the bander with 1-onsiCarable totenti:-:

in model design. The designer may a up to four other lines, plus cohstant

values, in combinations of adaition, subtraction, multiplication, and

division. Accumulation across a line can also be provided.

The last method provides a means for the diagonalization of

another line and the capability to multiply it by a given constant value.

The diagonalization could be used for expressing one year's sophomores

as a function for the previous year's freshmen.

Lines may be generated as functions of other factors; thus,

functions may vary from year to year. Some lines may be used to analyze

relationships, i.e., determining percentages or ratios, while others can

be used to establish relationships. By the imaginative use of this capacity

to interrelate lines, the builder has the capability of constructing an

infinite variety of models. Most importeLat of all, the college planning

officer may do this model building and prograrmling by himself--not relying

on a technician who may really not understand the problem.

C. Examples of Model Design

In the formulation of the model design, the normal trend is to

build upward from available knowledge about the separate items. However,

it may be desirable, or even necessary, to construct an item by working

backward from the known result elements. To demonstrate the planning

model program flexibility in relation to the design approach, the following

two examples demonstrate both of these approaches and show how elements

of planning information may be derived.

The first example, Figures 2 and 3, consists of determining two

result lines, one for line 12, Fees/Student, and the other for line 13,

Endowment, Gift and Grant income. These elements are the objectives being

sought with this particular run.

Figure 2 shows the line number, the item (or element), the base

(where applicable), and the method of determination which was used to

generate the information. Figure 3 shows the model program output in terms

of information for each line through the entire planning horizon. 'Tote

that in this model the given elements, or decision variables, of 1-Faculty,

2- Student - Faculty Ratio, 4-Average Faculty Compensation, 5-Departmental

Expense, 7-Administration and General Expense, and 10-Percent G w E From

Fees were used to derive, through interline relationships, all the remaining

line values. The interline relationships remain the same, thouEh the values

differ, due to changes in the given elements, or decision variables across

the planning horizon.

6



i
-
r
=
1

'
1
1
=
1

1
1
-
1

&
N
I

L
i
n
e
 
N
o
.

I
t
e
m

B
a
s
e

M
e
t
h
o
d
 
o
f
 
D
e
t
e
r
m
i
n
a
t
i
o
n

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

F
a
c
u
l
t
y

S
t
u
d
e
n
t
-
F
a
c
u
l
t
y
 
R
a
t
i
o

S
t
u
d
e
n
t
s

A
v
e
r
a
g
e
 
F
a
c
u
l
t
y
 
C
o
m
p
e
n
s
a
t
i
o
n

D
e
p
a
r
t
m
e
n
t
a
l
 
E
x
p
e
n
s
e

I
n
s
t
r
u
c
t
i
o
n
 
E
x
p
e
n
s
e

A
d
m
i
n
i
s
t
r
a
t
i
o
n
 
&
 
G
e
n
e
r
a
l
 
E
x
p
e
n
s
e

T
o
t
a
l
 
G
 
&
 
E
 
E
x
p
e
n
s
e

L
i
b
r
a
r
y

P
e
r
c
e
n
t
 
G
 
&
 
E
 
F
r
o
m
 
F
e
e
s

T
o
t
a
l
 
F
e
e
 
I
n
c
o
m
e

F
e
e
s
/
S
t
u
d
e
n
t

E
n
d
o
w
m
e
n
t
,
 
G
i
f
t
,
 
a
n
d
 
G
r
a
n
t
 
I
n
c
o
m
e

3
0

2
5
.
5

4w
N

 4
M

N

1
0
,
5
0
0

1
4
,
5
0
0

4M
N

 4
M

N

3
1
5
,
0
0
0

4M
N

 4
M

N

4M
N

 4
M

N

4
8

IM
II

N
O

 IM
II

I
n
c
r
e
a
s
e
 
b
y
 
2
 
p
e
r
 
y
e
a
r
.

D
e
c
r
e
a
s
e
 
b
y
 
0
.
5
 
p
e
r
 
y
e
a
r
.

M
u
l
t
i
p
l
y
 
l
i
n
e
 
1
 
b
y
 
l
i
n
e
 
2
.

I
n
c
x
e
a
s
e
 
b
y
 
4
%
 
p
e
r
 
y
e
a
r
.

I
n
c
r
e
a
s
e
 
b
y
 
2
5
0
 
p
e
r
 
y
e
a
r
.

M
u
l
t
i
p
l
y
 
l
i
n
e
 
1
 
b
y
 
l
i
n
e
 
4
 
a
n
d
 
a
d
d
 
l
i
n
e
 
5
.

I
n
c
r
e
a
s
e
 
b
y
 
2
0
,
0
0
0
 
p
e
r
 
y
e
a
r
.

A
d
d
 
l
i
n
e
 
6
 
t
o
 
l
i
n
e
 
7
 
a
n
d
 
d
i
v
i
d
e
 
b
y

9
4
%
 
(
0
.
9
4
)
.

M
u
l
t
i
p
l
y
 
l
i
n
e
 
8
 
b
y
 
6
%
 
(
0
.
0
6
)
.

I
n
c
r
e
a
s
e
 
b
y
 
1
.
5
 
p
e
r
 
y
e
a
r
.

M
u
l
t
i
p
l
y
 
l
i
n
e
 
8
 
b
y
 
0
.
0
1
 
t
h
e
n
 
b
y
 
l
i
n
e
 
1
0
.

D
i
v
i
d
e
 
l
i
n
e
 
1
1
 
b
y
 
l
i
n
e
 
3
.

S
u
b
t
r
a
c
t
 
l
i
n
e
 
1
1
 
f
r
o
m
 
l
i
n
e
 
8
.

F
i
g
u
r
e
 
2
 
-
 
M
o
d
e
l
 
D
e
s
i
g
n
 
E
x
a
m
p
l
e
 
1
(
a
)



O
D

L
i
n
e
 
N
o
.

I
t
e
m

B
a
s
e

Y
r
l

Y
r
2

Y
r
4

Y
r
5

Y
r
6

Y
r
7

Y
r
8

Y
r
9

Y
r
1
0

3
.

F
a
c
u
l
t
y

3
0

3
2

3
4

3
6

3
8

4
0

4
2

4
4

4
G

4
0

'
.
)
0

2
S
t
u
d
e
n
t
-
F
a
c
u
l
t
y
 
R
a
t
i
o

2
5
.
5

2
5
.
0

2
4
.
5

2
4
.
0

2
3
.
5

2
3
.
0

2
2
.
5

2
2
.
0

2
1
.
5

2
1
.
0

r
0
»
,

3
S
t
u
d
e
n
t
s

.
.
.
.
.

8
0
0

8
3
3

8
6
.
0
,

8
9
3

9
2
0

9
4
5

9
6
8

9
8
9

1
,
0
0
0

1
,
0
a
,

4
A
v
e
r
a
g
e
 
F
a
c
u
l
t
y
 
C
o
m
p
e
n
s
a
t
i
o
n

1
0
,
5
0
0

1
0
,
9
2
0

1
1
,
3
5
7

1
1
,
8
1
1

1
2
,
2
8
3

1
2
,
7
7
4

1
3
,
2
8
5

1
3
,
8
1
6

1
4
,
3
6
9

1
4
,
9
4
4

1
5
,
5
4

5
D
e
p
a
r
t
m
e
n
t
a
l
 
E
x
p
e
n
s
e

1
4
,
5
0
0

1
4
,
7
5
0

1
5
,
0
0
0

1
5
,
2
5
0

1
5
,
5
0
0

1
5
,
7
5
0

1
6
,
0
0
0

1
6
,
2
5
0

1
6
,
5
0
0

1
6
,
7
5
0

1
7
,
0
0
0

6
i
n
s
t
r
u
c
t
i
o
n
 
E
x
p
e
n
s
e

.
.
.
.

3
6
4
,
1
9
0

4
0
1
,
1
3
8

4
4
0
,
4
4
6

4
8
2
,
2
5
4

5
2
6
,
7
1
0

5
7
3
,
9
7
0

6
2
4
,
1
5
4

6
7
7
,
4
7
4

7
3
4
,
0
1
1
2

7
9
4
,
1
0
0

7
A
d
m
i
n
i
s
t
r
a
t
i
o
n
 
&
 
G
e
n
e
r
a
l
 
E
x
p
.

3
1
5
,
0
0
0

3
3
5
,
0
0
0

3
5
5
,
0
0
0

3
7
5
,
0
0
0

3
9
5
,
0
0
0

4
1
5
,
0
0
0

4
3
5
,
0
0
0

4
5
5
,
0
0
0

4
7
5
,
0
0
0

4
9
5
,
0
0
0

5
1
5
,
0
0
0

8
T
o
t
a
l
 
G
 
&
 
E
 
E
x
p
e
n
s
e

.
.
.
.

7
4
3
,
8
1
9

8
0
4
,
4
0
2

8
6
7
,
4
9
5

9
2
2
,
6
1
0

1
,
0
0
1
,
8
1
9

1
,
0
7
3
,
3
7
2

1
,
1
4
8
,
0
3
6

1
,
2
2
6
,
0
3
6

1
,
3
0
7
,
5
1
2

1
,
9
2
,
r
5
9

9
L
i
b
r
a
r
y

-
-

4
4
,
6
2
9

4
8
,
2
6
4

5
2
,
0
5
0

5
5
,
3
5
7

6
0
,
1
0
9

6
4
,
4
0
2

6
8
,
8
8
2

7
3
,
5
6
.
'

7
8
,
4
5
1

8
5
,
L
6
0

1
0

5
b
 
G
 
&
 
E
 
F
r
o
m
 
F
e
e
s

4
8
.
0

4
9
.
5

5
1
.
0

5
2
.
5

5
4
.
0

5
5
.
5

5
7
.
0

5
8
.
5

6
0
.
0

6
1
.
5

6
3
.
0

1
1

T
o
t
a
l
 
F
e
e
 
I
n
c
o
m
e

-
-

3
6
8
,
1
9
0

4
1
0
,
2
4
5

4
5
5
,
4
3
5

4
9
8
,
2
0
9

5
5
6
,
0
1
0

6
1
1
,
8
2
2

6
7
1
,
6
0
2

7
3
5
,
6
2
2

8
0
4
,
1
2
0

0
7
7
,
3
7
5

1
2

F
e
e
s
/
S
t
u
d
e
n
t

-
-

4
6
0

4
9
2

5
2
7

5
5
8

6
0
4

6
4
7

6
9
4

7
4
4

1
9
8

8
5
6

1
.
,

E
n
d
o
w
m
e
n
t
,
 
G
i
f
t
s
,
 
&
 
G
r
a
n
t

I
n
c
o
m
e

-
-

3
7
5
,
6
2
9

3
9
4
,
1
5
7

4
1
2
,
0
6
0

4
2
4
,
4
0
1

4
4
5
,
8
0
9

4
6
1
,
5
5
0

4
7
6
,
4
3
4

4
9
0
,
4
1
4

5
0
3
,
6
9
2

5
1
5
,
2
8
4

F
i
g
u
r
e
 
3
 
-
 
M
o
d
e
l
 
D
e
s
i
g
n
 
E
x
a
m
p
l
e
 
1
(
b
)



T;r.:partment 7;xrericc;.

riven decision

(2.ete.rnlne;:'

9-To

o c7-.17 7.-:=7-1 1

Fii,,ure 4 shciw: numher, item, haze, --nd methc.,d of ,..:etr:,....r-

raination. Figur-1- vrogram outult.

From the above examples it can be seen that wn%nown, or effect

elements, can be derived from known, or cause elements, whether the unknown

elements are general or specific. What is required is that the relation-

ships between elements are known, and that they can be expressed in math:-.-

miatical terms.

Design detail example, Figures 6 and 7, shows the detail to

which the builder might want to develop one segment of the model. Figure

6 shows the line number, item, base, and method of determinatiun. The

base values used in lines 2 through 4 reflect the existing levels. Figure

7 shows the model program output.

The above example demonstrates how one segment of a model, Students,

can be extended with very little effort to provide additional information.

The identification of the level of detail desired is an important aspect

of model design.

The end products of the model program, the reports, are designed

for maximum flexibility--again, the planner programs his own reports and

may even change repoct formation at each run. The information contained

in any line of the planning matrix can be printed any number of times, and

in any sequence. This flexibility permits the builder to create reports

in the format that he feels is most appropriate to his institution and to

suit his specific planning needs. To provide an example of the report

design technique the information from Example 2, Figure 5 is used.

To generate the first report: input to the program the report

name, "Students" and specify lines 1, 2 and 4. For the second report,

input the name "Faculty" and specify lines 5, 6, 7 and 8.

The third report is called "Income" and includes lines 3 and 14.

The last report, "Expenses", consists of lines 7, 9, 10, 13 and 12. The

results of this report design are shown in the summary report Example,

Figure 8.
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The ease of report design and tha almost unlimited flexibility

provided by the program permit the model builder to generate reports
which may range from a broad general summary of the entire planning matrix
to the details of a specific element on which attention is to be focused.

This adaptability permits the reports to be created in a format unique to
a given institution, and allows the report emphasis to be altered at will,
offering maximum value in planning for the future.

D. The Plan Refining Cycle

The model builder can use the HELP program to experiment with
virtually every aspect of the organization, and can see the consequences
of various alternati7e actions. Fig "e 9 depicts, in the "Plan Refining

Cycle", the iterative process that would be logically associated with the
development of a long-range plan. By examination of the program output,
the elements indicating need for changes are identified, and modifications
can be made to parameter values or interline relationships. Thus, by the
process of changing the base plan, making a computer run, and reviewing
the output, the effects of a certain decision can be noted quickly and
economically.

An additional benefit of the refining cycle is that a variety
of plans can be tested and the results analyzed without any "trial and
error" effects being imposed upon the institution.

N. SUMMARY

From the above examples, it is evident that the model builder
has an almost infinite number of alternatives in designing a model to
repressant his institution. However, the high degree of freedom in both
model and report design requires that the objectives of the institution
be used as a basis for the planning process and that knowledge of the
organization be applied to a level of detail adequate to define the operation
of the institution.

Planning is a dynamic process which must be responsive to frequent
change. The current trends of growth and complexity in education demand
that today's planning must be more accurate, rapid, and extensive than
ever before. The use 02 the HELP program provides the ability to meet that
need.
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APPENDIX A

EXAMPLES OF FOUR COLLEGE PLANS

The following four plans are given as examples of how various

educational institutions utilize the HELP program in their long-range

planning processes. Each of the planning models is actually in use by a

KCRCHE college. Therefore, the resulting d,..ta-which are private informa-

tion--cannot be given. However, the elements of the model and the method

of determination for an element line of data are provided. By the examina-

tion and study of these examples, the model builder can better understand

the techniques involved in model design.



Line No. Item

COLLEGE FUJI 1

Method of Determination

1 Faculty Provide 10 given yearly values.
2 Student-Faculty Ratio Divide line 3 by line 1.
3 Students Provide 10 given yearly values.
4 Block 1 Provide given yearly value for year 1.
5 Block 2 Provide given yearly values for years 2-10.
6 Faculty Compensation 1 Provide given yearly value for year 1.
7 Faculty Compensation 2 Change by given percentages per year.
8 Average Faculty Compensation Provide 10 given yearly values.
9 Total Faculty Compensation Multiply line 1 times line 6.

10 Department Expense 1 Provide given yearly value for year 1.
11 Department Expense 2 Given percentage of line 9.
12 Departmental Expense Summary of lines 45 and 46.
13 Total Instruction Add lines 9 and 12.
14 Total Instruction as % G & E Provide 10 given yearly values.
15 Computation Total G & E 1 Provide given yearly value for year 1.
16 Computation Total G & E 2 Divide line 13 by given % of line 14.
17 Total G &E Budget Summary of lines 47 and 48, sum on line 41.
18 Admin. & Gen. Exp. as % G & E Provide 10 given yearly values.
19 Admin. & Gen. Expense Given percentage of line 18 times line 17.
20 Library Exp. as % G &E Provide 10 given yearly values.
21 Library Expense Given percentage of line 20 times line 17.
22 Educational R& D as % G& E Provide 10 given yearly values.
23 Educational R & D Given percentage of line 22 times line 17.
24 Plant Operation as % G & E Provide 10 given yearly values.
25 Plant Operation Expense Given percentage of line 24 times line 17.
26 Student Tuition & Fees/Yr. Provide 10 given yearly values.
27 Total Fee Income Multiply line 3 times line 26.
28 % Tuition & Fees to Stu. Aid Provide 10 given yearly values.
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The input to the HELP program uses three data sheets to provide

information and instructions.

Run Tdentificaticn Data Sheet

The first data sheet, called the Run Identification Data Sheet

(Figure B-1), is used to input identifying information to the program.

The contents of the data fields are as follows:

1. Institution Name columns 1-24. Contains the name of the

institution.

mation.

2, Date columns 25-40. Contains the date of the run.

3. Description columns 41-56. Contains supplementary infor-

4. Base Year - columns 57-60. Contains the base year number.

5. Plan - columns 61-63. Contains P.n identifying number of the

program run.

11. Instruction Data Sheet

The second data sheet, called the Instruction Data Sheet (Figure

B-2), is used to reflect the technique to be used on each line of the model.

Each line, regardless of the method of calculation, is comprised of two

caxds.

A. Code I - Summary of Lines

The first method permits the line to be used as a summary or

total of other lines.
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Card 1

.f*0 ITEM EMU LEVEL
......A.A...,

LINES

11111111111111111111111111111111111111s
: SUMMARY OF

.......,:,:,::.....::. . ... . . -...MEE ::.::i:"i::::

Card 2

The contents of the data fields are as follows:

Card 1:

1. Line Number - columns 1-3. Contains the line number.

2. Change ID - column 4. Contains a number to identify changes
associated with a line.

3. Item - columns 5-32. Contains a description of the contents
of the line.

year.

4. Base Level - columns 33-40. Contains the value for the base

5. Code - column 41. Contains the method code "1".

Card 2:

6. Line Number - colmns 1-3. Same as Card 1 (1) above.

7. Sum on Line - columns 78-80. Contains the line number of
the line to which. values generated on this line are summed.

The Code 1 data line also provides space "Summary of Lines,"
where the model builder may insert those line numbers that were added
together to form the line. This information is for control, and is not
keypunched into the card.

B. Code 2 - Change by Percent per Year

The second method permits the change of the base level by a
given percentage for each year.
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Card 1
1ft

ITEM
1:

BASE
li

LEVEL
it

CHANGE-PER
YEAR12 Vi

Card 2

The contents of the data fieldc are as follows:

Card 1:

1. Line Number - columns 1-3. Contains the line number.

2. Change ID - column L. Contains a number to identify the
changes associated with a line.

3. Item - columns 5-32. Contains a description of the contents
of the line.

4. Base Level columns 33-40. Contains the value for the base
year.

5. Code - column 41. Contains the method code "2".

6. Change Percentage - columns 42-49. Contains the value of
the change percentage.

Card 2:

7. Line Number - columns 1-3. Same as card 1 (1) dbove.

8. Sum on Line - columns 78-80. Contains the line number of
the line to which values generated on this line are summed.

If the change percentage is left blank, the value for the base
level will be inserted along the entire planning horizon.

C. Code 3 - Change by Constant per Year

The third method permits the change of the base level by a
given constant value for each year.
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I
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_ _

Card 2

The contents for th data fields are as follows:

Card 1:

1. Line Number - columns 1-3. Contains the line number.

2. Change ID column 4. Contains a number to identify the
changes associated with a line.

3. Item - columns 5-32. Contains a description of the contents
of the line.

base year.

4. Base Level - columns 33-40. Contains the value for the

5. Code - column 41. Contains the method code "3".

6. Change Constant - columns 42-49. Contains the value of the
change constant.

Card 2:

7. Line Number - columns 1-3. Same as Card 1 (1) above.

8. Sum on Line - columns 78-80. Contains the line number of the
line to which values generated on this line are summed.

If the change constant is left blank, the value for the base
level will be inserted along the entire planning horizon.

D. Ccde 4 Change to Goal in Given Years

The fourth method permits the change to a given goal level in a
given number of years. The goal value maybe either greater than or less
than the base value. It may also be either positive or negative.
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Card 1
o

Na
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The contents of the data fields are as follows:

Card 1:

1. Line Number - columns 1-3. Contains the line number.

2. Change ID - column 4. Contains a number to identify the
changes associated with a line.

3. Item - columns 5-32. Contains a description of the contents
of the line.

4. Base Level - columns 33-40. Contains the value for the
base year.

5. Code - column 41. Contains the method code "4".

6. Change To - columns 42-49. Contains the value of the desired
goal.

7. In Years - columns 50-52. Contains the number of years in
which the goal is to be achieved.

Card 2:

8. Line Number - columns 1-3. Same as Card 1 (1) above.

9. Sum on Line - columns 78-80. Contains the line number of
the line to which values generated on this line are summed.

When the given year number is reached, that year and any remaining
years of the planning horizon will contain the goal value.
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Card 2
x`1At t!t, YEAR 4

12

YEAH 5
i.

MUM
YEAR

21

6 YEAR 7
2 If

YEAR
10

8
I

YEAR 9
II 5

YEAR
56

10
6)

'
?I

*A
SO

ei.

The contents of the data fields are as follows:

Card 1:

1. Line Number - columns 1-3. Contains the line number.

2. Change ID - column 4. Contains a number to identify the
changes associated with a line.

3. Item - columns 5-32. Contains a description of the contents
of the line.

4. Base Level - columns 33-40. Contains the value for the
base year.

5. Code - column 41. Contains the mettod node "5".

6. Year 1 - columns 42-49. Contains the value for year 1.

7. Year 2 - columns 54-61. Contains the value for year 2.

8. Year 3 - columns 66-73. Contains the value for year 3.

Card 2:

9. Line Number - columns 1-3. Same as Card 1 (1) above.

DD. Year 4 - columns 5-12. Contains the value for year 4.

11. Year 5 - columns 16 -23. Contains the value for year 5.
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12. Year 6 - columns 24-31. Contains the value for year 6.

13. Year 7 - columns 32-39. Contains the value for year 7.

14. Year 8 - columns 40-47. Contains the value for year 8.

15. Year 9 - columns 48-55. Contains the value for year 9.

16. Year 10 - columns 56-63. Contains the value for year 10.

17. Sum on Line - columns 78-80. Contains the line number of
the line to which values generated on this line are summed.

Values may be inserted in any or all of the yearly positions of
the planning horizon. Fields left blank will be assumed to be zero.

F. Code 6 - Compute

The sixth method permits the use of the values of four other
lines, or their multiples, in combinations of addition, subtraction, multi-
plication and division. The general form of the equation is as follows:

where

CiLO C2L2() C3L3c9C LA.c,-;-c+)4

C - a constant

L - a line number

indicates a choice of addition, subtraction, multiplication,
or division.

An accumulation option also can be specified to accumulate values
from another line.
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Card 1
41,4
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D
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43 '52
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41

CONSTANT
61
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66 4

L INE
No
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I
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I 1 1

Card 2

No
4,;s

:.-: CON'a AN Y
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No

14

,
____ :--

. - - -
sumo

N

.1 it
OP= OPERATION CODE 1 -ADD 2 - SUBTRACT 3-MULTIPLY 4 - DIVIDE 5- ACCUMULATE

.

--

The contents of the data fields are as follows:

Card 1:

1. Line Number - columns 1-3. Contains the line number.

2. Change ID - column 4. Contains a number to identify the

changes associated with a line.

3. Item - columns 5-32. Contains a description of the contents

of the line.

base year.

4. Base Level - columns 33-40. Contains the value for the

5. Code - column 41. Contains the method code "6".

6. Constant 1 - columns 42-49. Contains the first constant

value. (If the constant field is left blank, the constant is assumed to

be one.)

7. Line No. 1 - columns 50-52. Contains the first compute-

line Lumber.

8. Operation Code 1 - column 53. Contains the first operation code.

9. Constant 2 - columns 54-61. Contains the second constant value.

10. Line No. 2 - columns 62-64. Contains the second compute-

line amber.

11. Operation Code 2 - column 65. Contains the second operation code.
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12. Constant 3 - columns 66-73. Contains the third constant

value.

13. Line ]o. 3 - columns 74-76. Contains the third compute-

liae nuMber.

tion code.

14. Operation Code 3 - column 77. Contains the third opera-

Card 2:

15. Line Number - columns 1-3. Same as Card 1 (1) above.

16. Constant 4 - columns 5-12. Contains the fourth constant value.

17. Line No. 4 - columns 13-15. Contains the fourth compute-

line number.

18. Sum on Line - columns 78-80. Contains the line number of

the line to which values generated on this line are summed.

In using a Code 6, it must be kept in mind that the arithmetic

operations reflected by the operation codes are performed from left to

right. The operation is performed on the terms (C1L1 and C2L2) on both

sides of the first operation code, and the resulting sum, difference,

product, or quotient is used in conjunction with the following operation

code and the next term. For example, a Code 6 might be used as follows:

"Line 3 added to 5 times line 6 divided by 1.5." Line 3 will be added to

5 times line 6, and the sum will be divided by the constant value of 1.5.

For using the accumulation option, a line number is reflected

in the "Line No. 1" field and a "5" is placed in the "Operation Code 1"

field. This permits the values contained in the "Line No. 1" line to be

accumulated across the planning horizon.

G. Code 7 - DiaEonalization

The last method permits the diagonalization of a line, and the

multiplication of that line by a given constant value.
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Card 1
LiN,
N.

3

Io ITEM
S 32

I BASE LEVEL
33

8 ouGoNALizAnowL.NE
CONSTANT

NO

7

Card 2

The contents of the data fields are as follows:

Card 1:

1. Line Number - columns 1-3. Contains the line number.

2. Change ID - column 4. Contains a number to identify the

changes associated with a line.

3. Item - columns 5-32. Contains a :'ascription of the contents

of the line.

4. Base Level - columns 33-40. Contains the value for the

base year.

5. Code - column 41. Contains the method code "7".

6. Diagonalization Constant - columns 42-49. Contains the value

for the multiplication function. (If no multiplication constant is desired,

leave this field blank--the constant then will be taken as one.)

7. Line Number - columns 50-52. Contains the line number of the

line to be diagonalized.

Card 2:

8. Line Number - columns 1-3. Same as Card 1 (1) above.

9. Sum on Line - columns 78-80. Contains the line number of the

line to which values generated on this line are summed.

The diagonalization function is accomplished by taking the values

of a previously calculated line, including the base level, multiplying the

values by the diagonalization constant, and shifting the resulting product

one year to the right on the planning horizon.
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In using any of the above seven methods, it is imrortant to keep

t'.:o requirements in mind. First, the eight character fields (base level,

change, change to, year 1-10, constant 1-4, diaconalLmtion constant),

have an implied decimal roint between the sixth and seventh. rositions. If

this format is not desired, the model builder may override the implied for-

mat by inserting the decimal at any position in the field. Secondly, the

three character fields (line number, in years, line number 1-4, line number)

must not contain decimal points, and the values should be right adjusted

within the field. Close attention to these two requirements will prevent

errcrs 2z.n prouan use.

III. Summary Report Data Sheet

The third data sheet, called the Summary Report Data Sheet (Figure

B-3), is used to specify which lines are to appear in the summary report(s).

The contents of the data f:Telds are as follows:

Card 1:

1. Report Title - columns 1-24. Contains the title of the report.

Cards 2 - n:

2. Line - columns 1-3. Contains the line number of the line to

be included in the report (right adjust line number).

A line can be included in any report, and can be specified any
number of times. The lines will appear in the sequence that occurs follow-
ing the "Report Title" card. This flexibility of report design permits

reports to be as inclusive of detail or as brief as the model builder wishes.
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;17'7- inri:

E.:27C4-1.17

In using the :ELF program, the nodal builder will very quickly

develop ways for incorporating his own ideas into the m-i-thods accommodated

by the program capabilities. Included in this Amrendix are some of these

techniques as an example of the specialization that can be accomplished by

imaginative model design.

Block

It has been noted that once a decision has been made as to how a

line is to be calculated, the same instruction will control that line

throughout the full ten-year "Planning Horizon." If the model builder

wishes to insert a specific value in year 1, then write a formula or use

some other means to calculate the values for years 2 through 10, this can

be done by the use of a "Boolean Block" or just "BLOCK", i.e., the inser-

tion of a series of l's as a multiplier.

is given:

To provide an example of using the block, the following problem

"The FTE faculty for year 1 is already determined at

a value of 45. Following that year, the number of faculty

is to be controlled as a function of the number of students

and a given student-faculty ratio."

Figure C-1 shows the line number, the item, the base (where

applicable), and the method of determination used to generate the line

information.

Figure C-2 shows the model program output for each line through

the entire planning horizon.

Had the formula for Faculty, line 5, been written, "Divide line 2

by line 4," without including lines 1 and 3, the result value for line 5

in year 1 would have been 43.1. However, since there had already been a

decision to have 45 faculty members in year 1, the budget and other calcu-

lations which used the number of faculty would be in error had the value

of 45 not been used.
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Therefore, although line 4 reflects that, according to instruc-

tions, there should have been a student-faculty ratio value of 15.6 for

year 1, the actual ratio be 13.C.

In calculating values for FTE faculty, line 5, the program will

divide line 2 by the ratio given in line 4, and multiply the result by

line 1. This gives values for years 2 through 10, but produces zero for

year 1. Line 3, with a given value for year 1, is then added, ..dfnich

Pletes the planning horizon.

This technique can be used in any number of relationships

associated with an educational institution, i.e., the addition or deletion of

floor space for classroors or offices in the inventory of facilities,

insertion of a known expense or income value among values otherwise deter-

mined by a formula, or many other situations. By using this technique,

the flexibility of the modeling program is brought down to the line calcu-

lation.

II. False Base

In a method similar to the block, it is possible to project a

goal from the first year instead of the true base by use of a false base.

For example, assume that the current enrollment is 825, that 840 are

expected to enroll in year 1, and that a steady growth is to be projected

from 840 to 1,200 in the tenth year.

It must be noted in using the method of changing to a given value

in a given number of years, the program divides the difference between the

base and the given value by the given number of years to reach the goal,

and adds that product to the base and to each subsequent year.

The line number, item, base, and method of determination for the

problem given above are reflected in Figure C-3.

Line

No. Item Base Code Method of Determination

1 Student Projections 800 4 Change to 1,200 in 10 years.

2 FTE Students 825 6 Line 1 times 1.0.

Figure C-3 - Example of a False Base (a)

45



The value of 800 for the false be was determined in the follow-
ing manner:

1,200 (goal) ninus 840 (year 1 expected) = 360 (difference) for 9 years

360 divided by 9 (years) = 40, the amount of change per year

840 (year 1 expected) minus 40 (annual change) = 800, which is the false

Figure C-4 shos the model program outuut. Line 2 will be the

line used in the reports, and in any subsequent calculations hiell depend

on the ri student values.

An extension of this technique will calculate the values from

any given year to any goal year. Suppose that a new program is scheduled

to start in year 2 with 60 students, and is expected to reach a goal level

of 200 in year 7. The false base is determined as follows:

200 (goal) minus 75 (year 2 expected) = 125 (difference) for 5 years

125 divided by 5 (years) = 25, the amount of change per year

75 (year 2 expected) minus 50 (2 times 25/year change) = 25, the false base.

It will be necessary to use a block line to drop out year 1. The line num-

bers, item, base, and method of determination are reflected in Figure C-5.

Figure C-6 shards the program output. Line 3 would be used for

any subsequent calculations which depend on these figures.

III. Applications of Other Planning or Analysis Techniques

This section is included for two reasons. First, the specific

formula and its adaptation to the IMP program may be useful to planners

in higher education. Second, it demonstrates a way in which a manual

analysis formula may be adapted for use with the planning program.
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It is frequently desirable to indicate an average fapulty salary

for planning and comm nication Purposes. The average faculty ralar,!.ir times

the PTE faculty equals total instructional salaries. Hoever, the average
salary paid to those in any rank depend not only on the overall
average salary, but also on two other factors: (1) the distribution of

faculty by rank, and (2) the distribution of the salaries by various ranks.

If a college had equal numbers of faculty in each of four ranks, and the

salaries were distributed symmetrically (using average instructor salary

as 1.0, average assistant as 1.4, average associate as 1.6, and average

professor as 2.0), then the overall average would be equivalent to 1.5

times that of the instructors.

To analyze this situation, use the following table:

TABLE C-1

SALARY ANALYSIS (a)

A

Instructor 25 1.0 25 0.66

Assistant 25 1.4 35 0.93

Associate 25 1.6 40 1.07

Professor 25 2.0 50 1.33

where

ED150

A = Rank

B = Percent of faculty in rank

C = Average salary of each rank as a factor of average salary

of instructor

D = Load factor of each rank (D = B x C)

E = Average salary of each rank as factor of overall average

(E = C/21D/100).



Thus, the averar-e salary for each ran?. can be found by using the
multiplier in column E with the projected overall average salary. The
above table assumes a symmctrical relationship in both columns B and C.
Suppose that relationships are irregular for columns B and C, as shown in
the following table:

TABLE C-2

SALARY ANALYSIS CO

A D 7.7

Instructor 20 1.0 20 0.61
Assistant 20 1.3 26 0.80
Associate 25 1.6 40 0.98
Professor 35 2.2 77 1.35

LID163

where A, B, C, D, and E are defined as in Table C-1.

This table shows that the overall average is equivalent to 1.63 1

times the average salary for instructors, or, to express it another way,
the average salary for instructors is equal to 0.61 of the narall average.
Also, because of the high percentage of faculty at the rank of professor,
and the high relationship their salary has to those of lower ranks, 77/163,
or 47%, of the total instructional budget goes to faculty members of the
professor rank.

By converting this technique of salary analysis

made of the effects of varying distribu-
tions

to the format of

tions of faculty by ranks, and the distributions of salaries by ranks. The
conversion is relatively simple, accomplished by transfer/ing each step of
the technique used to create the table to a line of the program instruc-
tions.

Figures C-7 and C-8 reflect the line numbers, items, base data,

the HELP program, analysis can

,111 codes, and method of determination for a salary analysis segment. The

t,

basic task requires 16 lines, but additional lines have been provided which
might be helpful in giving information useful for planning purposes. The
actual data are from Table C-2.

Lines 17 through 21 show what the information means in terms of
1 , dollars.
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U

49
i



L
i
n
e

N
o
.

I
t
e
m

B
a
s
e

C
o
d
e

M
e
t
h
o
d
 
o
f
 
D
e
t
e
r
m
i
n
a
t
i
o
n

1
I
n
s
t
r
.
 
a
s
 
%
 
o
f
 
F
a
c
u
l
t
y

2
0

4
C
h
a
n
g
e
 
t
o
 
2
5
.
0
 
i
n
 
4
 
y
e
a
r
s
.

2
A
s
s
'
t
 
a
s
 
%
 
o
f
 
F
a
c
u
l
t
y

2
0

4
C
h
a
n
g
e
 
t
o
 
3
0
.
0
 
i
n
 
4
 
y
e
a
r
s
.

3
A
s
s
o
c
.
 
a
s
 
%
 
o
f
 
F
a
c
u
l
t
y

2
5

2
N
o
 
c
h
a
n
g
e
.

4
P
r
o
f
.
 
a
s
 
%
 
o
f
 
F
a
c
u
l
t
y

3
5

6
1
0
0
 
m
i
n
u
s
 
l
i
n
e
 
1
,
 
m
i
n
u
s
 
l
i
n
e
 
2
,
 
m
i
n
u
s
 
l
i
n
e
 
3
.

5
A
s
s
'
t
 
S
a
l
a
r
y
 
F
a
c
t
o
r
 
I
n
s
t
r
.

1
3
0

4
C
h
a
n
g
e
 
t
o
 
1
3
5
 
i
n
 
2
 
y
e
a
r
s
.

6
A
s
s
o
c
.
 
S
a
l
a
r
y
 
F
a
c
t
o
r
 
I
n
s
t
r
 
.

1
6
0

4
C
h
a
n
g
e
 
t
o
 
1
7
0
 
i
n
 
2
 
y
e
a
r
s
.

lu

7
P
r
o
f
.
 
S
a
l
a
r
y
 
F
a
c
t
o
r
 
I
n
s
t
r
.

2
2
0

2
N
o
 
c
h
a
n
g
e
.

8
I
n
s
t
r
.
 
S
a
l
a
r
y
 
L
o
a
d
 
F
a
c
t
o
r

2
0

6
M
u
l
t
i
p
l
y
 
l
i
n
e
 
1
 
t
i
m
e
s
 
1
.
0
,
 
s
u
m
 
o
n
 
l
i
n
e
 
1
2
.

9
A
s
s
'
t
.
 
S
a
l
a
r
y
 
L
o
a
d
 
F
a
c
t
o
r

2
6

6
M
u
l
t
i
p
l
y
 
l
i
n
e
 
2
 
t
i
m
e
s
 
0
.
0
1
 
o
f
 
l
i
n
e
 
5
,
 
s
u
m
 
o
n
 
l
i
n
e
 
1
2
.

1
0

A
s
s
o
c
.
 
S
a
l
a
r
y
 
L
o
a
d
 
F
a
c
t
o
r

4
0

6
M
u
l
t
i
p
l
y
 
l
i
n
e
 
3
 
t
i
m
e
s
 
0
.
0
1
 
o
f
 
l
i
n
e
 
6
,
 
s
u
m
 
o
n
 
l
i
n
e
 
1
2
.

1
1

P
r
o
f
.
 
S
a
l
a
r
y
 
L
o
a
d
 
F
a
c
t
o
r

7
7

6
M
u
l
t
i
p
l
y
 
l
i
n
e
 
4
 
t
i
m
e
s
 
0
.
0
1
 
o
f
 
l
i
n
e
 
7
,
 
s
u
m
 
o
n
 
l
i
n
e
 
1
2
.

1
2

T
o
t
a
l
 
L
o
a
d
 
F
a
c
t
o
r

1
6
3

1
S
u
m
m
a
r
y
 
o
f
 
l
i
n
e
s
 
8
,
 
9
,
 
1
0
,
 
a
n
d
 
1
1
.

1
3

I
n
s
t
r
.
 
S
a
l
a
r
y
 
a
s
 
%
 
A
v
g
.

6
1

6
D
i
v
i
d
e
 
1
0
0
 
b
y
 
l
i
n
e
 
1
2
,
 
t
i
m
e
s
 
1
0
0
.

1
4

A
s
s
'
t
.
 
S
a
l
a
r
y
 
a
s
 
%
 
A
v
g
.

8
0

6
D
i
v
i
d
e
 
l
i
n
e
 
9
 
b
y
 
l
i
n
e
 
1
2
,
 
t
i
m
e
s
 
1
0
0
.

1
5

A
S
S
O
C
.
 
S
a
l
a
r
y
 
a
s
 
%
 
A
v
g
.

9
8

6
D
i
v
i
d
e
 
l
i
n
e
 
1
0
 
b
y
 
l
i
n
e
 
1
2
,
 
t
i
m
e
s
 
1
0
0
.

1
6

P
r
o
f
.
 
S
a
l
a
r
y
 
a
s
 
%
 
A
v
g
.

1
3
5

6
D
i
v
i
d
e
 
l
i
n
e
 
1
1
 
b
y
 
l
i
n
e
 
1
2
,
 
t
i
m
e
s
 
1
0
0
.

F
i
g
u
r
e
 
C
-
7
 
-
 
S
a
l
a
r
y
 
A
n
a
l
y
s
i
s
 
E
x
a
m
p
l
e
 
(
a
)



c
r
i

ir

L
i
n
e
 
N
o
.

I
t
e
m

B
a
s
e

C
o
d
e

1
7

1
8

1
9

2
0

O
v
e
r
a
l
l
 
A
v
e
r
a
g
e
 
S
a
l
a
r
y

A
v
e
r
a
g
e
 
S
a
l
a
r
y
 
I
n
s
t
r
.

A
v
e
r
a
g
e
 
S
a
l
a
r
y
 
A
s
s
'
t
.

A
v
e
r
a
g
e
 
S
a
l
a
r
y
 
A
s
s
o
c
.

1
0
,
5
0
0

N
O

 M
I,

2 6 6 6

2
1

A
v
e
r
a
g
e
 
S
a
l
a
r
y
 
P
r
o
f
.

M
il 

M
il

6

2
2

F
T
E
 
F
a
c
u
l
t
y

3
5

3

2
3

I
n
s
t
r
u
c
t
o
r
s

6

2
4

A
s
s
i
s
t
a
n
t
s

6

2
5

A
s
s
o
c
i
a
t
e
s

6

2
6

P
r
o
f
e
s
s
o
r
s

6

2
7

T
o
t
a
l
 
S
a
l
a
r
i
e
s
 
I
n
s
t
r
.

6

2
8

T
o
t
a
l
 
S
a
l
a
r
i
e
s
 
A
s
s
'
t
.

6

2
9

T
o
t
a
l
 
S
a
l
a
r
i
e
s
 
A
s
s
o
c
.

6

3
0

T
o
t
a
l
 
S
a
l
a
r
i
e
s
 
P
r
o
f
.

M
il 

M
il

6

3
1

T
o
t
a
l
 
S
a
l
a
r
i
e
s
 
F
a
c
u
l
t
y

1

3
2

C
h
e
c
k
 
A
v
e
r
a
g
e

6

M
e
t
h
o
d
 
o
f
 
D
e
t
e
r
m
i
n
a
t
i
o
n

C
h
a
n
g
e
 
b
y
 
4
%
 
p
e
r
 
y
e
a
r
.

M
u
l
t
i
p
l
y
 
l
i
n
e
 
1
7
 
t
i
m
e
s
 
0
.
0
1
 
o
f
 
l
i
n
e
 
1
3
.

M
u
l
t
i
p
l
y
 
l
i
n
e
 
1
7
 
t
i
m
e
s
 
0
.
0
1
 
o
f
 
l
i
n
e
 
1
4
.

M
u
l
t
i
p
l
y
 
l
i
n
e
 
1
7
 
t
i
m
e
s
 
0
.
0
1
 
o
f
 
l
i
n
e
 
1
5
.

M
u
l
t
i
p
l
y
 
l
i
n
e
 
1
7
 
t
i
m
e
s
 
0
.
0
1
 
o
f
 
l
i
n
e
 
1
6
.

C
h
a
n
g
e
 
b
y
 
3
 
p
e
r
 
y
e
a
r
.

M
u
l
t
i
p
l
y
 
l
i
n
e
 
2
2
 
t
i
m
e
s
 
0
.
0
1
 
o
f
 
l
i
n
e
 
1
.

M
u
l
t
i
p
l
y
 
l
i
n
e
 
2
2
 
t
i
m
e
s
 
0
.
0
1
 
o
±
 
l
i
n
e
 
2
.

M
u
l
t
i
p
l
y
 
l
i
n
e
 
2
2
 
t
i
m
e
s
 
0
.
0
1
 
o
f
 
l
i
n
e
 
3
.

M
u
l
t
i
p
l
y
 
l
i
n
e
 
2
2
 
t
i
m
e
s
 
0
.
0
1
 
o
f
 
l
i
n
e
 
4
.

M
u
l
t
i
p
l
y
 
l
i
n
e
 
1
8
 
t
i
m
e
s
 
l
i
n
e
 
2
3
,
 
s
u
m
 
o
n
 
l
i
n
e
 
3
1
.

M
u
l
t
i
p
l
y
 
l
i
n
e
 
1
9
 
t
i
m
e
s
 
l
i
n
e
 
2
4
,
 
s
u
m
 
o
n
 
l
i
n
e
 
3
1
.

M
u
l
t
i
p
l
y
 
l
i
n
e
 
2
0
 
t
i
m
e
s
 
l
i
n
e
 
2
5
,
 
s
u
m
 
o
n
 
l
i
n
e
 
3
1
.

M
u
l
t
i
p
l
y
 
l
i
n
e
 
2
1
 
t
i
m
e
s
 
l
i
n
e
 
2
6
,
 
s
u
m
 
o
n
 
l
i
n
e
 
3
1
.

S
u
m
m
a
r
y
 
o
f
 
l
i
n
e
s
 
2
7
,
 
2
8
,
 
2
9
,
 
a
n
d
 
3
0
.

D
i
v
i
d
e
 
l
i
n
e
 
3
1
 
b
y
 
l
i
n
e
 
2
2
.

F
i
g
u
r
e
 
C
-
8
 
-
 
S
a
l
a
r
y
 
A
n
a
l
y
s
i
s
 
E
x
a
m
p
l
e
(
b
)



I

U

Lines 22 through 26 give information as to the number of faculty

in each rank.

Lines 27 through 31 give total salaries for each rank and the

whole faculty.

Line 32 provides a check average, to insure the accuracy of our

formulas.

The result values derived for the entire planning horizon of the

above 32 line segment are reflected in Figure C-9.

From this set of data and calculations, several facts can be

determined. The number of faculty and the average salary can be projected,

and the average salary for each rank is identified. The effects of various

distributions of faculty by ranks and the effects of distributions of

salaries by ranks can be noted. This type of planning information is help-

ful to colleges wishing to achieve higher AMP ratings, since emphasis is

not only to raise the overall average salaries, but also to give attention

to the distribution of salaries among the ranks.

As the model builder gains experience in the use of the HELP

program, the adaptation of various formulas related to planning will

provide an expansion of the model for his institution and permit the

analysis of the effects of those formulas.
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